ditions such as endocardial fibroelastosis, idiopathic myocardiopathy, muscular subaortic stenosis, or Wolff-Parkinson-White syndrome, in all of which a familial incidence has been reported. ' The 48 families included 108 members with congenital heart disease. Fifty-five of the affected individuals were female. The types of malformations covered the range of congenital heart disease, with the most frequently noted ones being those which are most common in the general population: ventricular septal defect alone in 19 patients, atrial septal defect of the secundum type in 16 malformations appeared quite dissimilar, as for instance, in families A 5, B 5, B 9, C 3, and C 4, in which one member of each family had coarctation of the aorta and the other member had a different defect. Judgment of concordance or the lack of it was more difficult, however, when malformations were multiple and only one part of the anomaly was common to each affected member (that is, family A 3 with an abnormality of the mitral valve in each but with the other anomalies similar in A 3a and c but not in A 3b). In the 48 families there were four sets of twins in which either one or both of the pair had congenital heart disease. In family B 4, the mother (a) with acyanotic ventricular septal defect and moderate pulmonic stenosis had twin daughters (b and c), each with a ventricular septal defect, one of whom required treatment for cardiac failure in infancy. These twins are considered to be identical in that they agreed in 17 blood group antigens and were similar in respect to other genetic traits for which they were examined. In family D 8, twin D 8c had an atrial septal defect and her sister, probably an identical twin on the basis of similar major blood group and Rh factor and appearance, had no cardiac defect. Family B 3 consisted of a father and his fraternal twin children, all of whom had supravalvular aortic stenosis. In a fourth family (C 1) in which first cousins had congenital cardiac malformations, the fathers appeared to be identical twins and the male cousin had a twin sister with no heart defect.
Outcome of Pregnancy
Pregnancy in the families of groups A, B, and C resulted in a high incidence of congenital heart disease and of fetal loss ( fig. 2, left and right) , now surgically repaired, and both also had multiple anomalies of the Figure 2 Preoperative roentgenograms of chest of mother, B 8a (left) and daughter, B 8b (right) showing enlargement of heart, main pulmonary artery, and branches. Note unusual bowing of clavicles, which in both subjects is associated with marked laxity of the shoulder girdle. Abnormalities of hands of the mother on the left and daughter on the right in family B 8. hands, arms, and shoulder girdle (figs. 3 and 4) . This association of malformations was originally reported by Holt and Oram and subsequently further detailed by others.'3 14 Inguinal hernias were found in six patients. Among the sibs of the 108 persons with congenital heart disease, noncardiac malformations occurred in 15 (14%). Data from other workers showed a lower incidence of 1 to 3% in normal sibs when only one child in the family had a heart defect. 9' 10 In children born to parents with congenital heart disease, the risk of noncardiac defects is not clear. Among the 35 live-born children of 15 parents with congenital heart disease in this study, no other anomalies were-noted. Neil The cardiac malformations included the range of congenital heart disease, with the most frequent being those which are common in the general population. Among t-he families with congenital heart disease in sibs, and in the families in which a parent and a child had a cardiac defect, half of the children had congenital heart disease. Noncardiac anomalies occurred in 20% of those with a cardiac defect and in 10% of their sibs, an increased incidence for both.
No environmental factors could be identified but prospective studies are needed to correlate events of the pregnancy with normal or abnormal development.
Although genetic factors seem to be important, we were unable to muster evidence to favor any one genetic hypothesis. Studies of chromosomes disclosed small morphological variations in a few of the families. These are discussed in Part II of this report.
